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1. TpaekTOpHa ONTHUMI3allisi 06POOKYU CUTHAJIIB B 6iCTAaTUYHUX CUCTEMAaxX i3 CHHTE3yBaHHSM allepTypy aHTeH! Ha

OCHOBI METOJIa aHaJIi3y IPOCTOPOBUX YaCTOT

2. The optimization of bistatic SAR structures on basis of space-frequency information analyze of trajectory signals

Pedepar:

1. O6’exTOM HOCTiIKeHHS € KapTorpadyBaHHs 3€MHOI [IOBEPXHi 6iCTaTUYHNMM aBiallilHO-KOCMIYHMMU CUCTEMaMU
133 i3 cuHTe3yBaHHSM allepTypyu aHTeHU. MeToo JOCHiIKeHHs € NiABUILEeHHS e(EeKTUBHOCTI poOOTH GiCTaTUYHUX
PCA 3a paxyHOK onTvMMi3alii B3aeMHOi ITPOCTOPOBOI FeOMETPIi po3TallyBaHHS Ta PyXy llepefasada i npuimada
BiJHOCHO MICLI€BOCTI, sIKa KapTorpadyeTbcs. MeToau OCiI>)KeHHs: METOIM Teopii IMOBIPHOCTI i MaTeMaTUYHOL
CTaTUCTUKU; METOJIY ONTUMAJIbHOI IPOCTOPOBO-4aCOBOi 06POOKU CUTHAJIIB; METOJ], IPOCTOPOBUX YaCTOT [JIs1
aHasizy i cuHTe3y cucreM [133; MeTOgu KOMIT'IOTEPHOrO CTATUCTUYHOTO MOJIEJIIOBaHHSI IIPOLECiB 0OPOOKY JaHUX i
BUpilI€HHS ONTMMI3aliliHuX 3a1a4. HaykoBUMU pe3ysibTaTaMu €: 1) Biepile BU3HAU€Hi 1 OO PYHTOBAHiI ONTUMaJIbHI
YMOBHU PyXy HOCIiB 6icTaTiunoi PCA, 1mo 3a6e3ne4yioTs HallKpaii TOKa3HUKY SIKOCTI CeJIeKlii, a TaKoX 3HalieHi

TpaeKkTopii nepepasava i mpuiiMaya 6icTaTUYHOI CUCTEMY, 11O 3a0€3e4yIOTh [I0CTiliHe 3HaY€HHS PO3iJIbHO]



3[1aTHOCTI; 2) BIIEpPIIE 3aCTOCOBAHUI METOJ, MOJM(IKOBAHOTO CUHTE3yBAHHS allePTyPU aHTEHU Pa3oM 3 BUOOPOM
IIpocTOpoi KOHirypatii 6icTaTnyHOi cuCTeMU [J1s MigBUIEHHS SIKOCTi GOpPMYBaHHS 300pakeHb ITIOBEPXHI, sIKa
Kaprorpadyerbcs; 3) oflepKaB NOAabIINAYM PO3BUTOK METOJ, IPOCTOPOBUX YAaCTOT CTOCOBHO aHaJli3y BIJIUBY
B3a€MHOI reomeTpii i TpaekTopill pyxy nepefasada i npuiimada Ha (QyHKIiI0 HEBU3HAUEHOCTi 6ictatnuHoi PCA i
PO3IiNbHY 30ATHICTh CUCTEMH, a TAKOXK OOIPYHTOBaHa 33a/1a4a IIPOCTOPOBO-YaCTOTHOI ONITHMI3aliii reomeTpii
6icTaTUYHOI CMCTEMU 3 METOIO IiJIBUIIEHHS SIKOCTi (POPMYBaHHS 306pakeHHS; 4) po3pobJieHa TeXHOJIOTis
BM3HAUEHHS TPAaHUYHUX T1apaMeTPiB BilX1jIeHb TPAEKTOPil HOCIiB 6iCTaTUYHOI CUCTEMY, 1O 33L0BOJIbHSIIOTh
IIPUITYCTUMOMY PiBHIO CLIOTBOPEHHS (a30B0i PyHKII i PyHKILii HEBU3HAYEHOCTI CUCTEMH, & TAKOXK CXeMa CUCTEMU
KOMIIEHCallii TPAEKTOPHUX HeCTabipHOCTEN nnepenasava i mpuiimayda 6ictatudHoi PCA. PiBeHb BIIPOBaIKEHHS
PE3yJIbTATIB — rasy3eBui. Pe3ysbTaTi JOCHIIKEHD NO3BOJISIOTh: NOCIIIKYBaTU CEJIEKTUBHI BIACTUBOCTI B
3aJIEXKHOCTI Bill TPAEKTOPiN PyXy Ta reOMeTpil po3TallyBaHHs IlepejaBaya Ta npuimMada 6ictatudHoi PCA,
ONTHUMI3yBaTH IPOCTOPOBY KOHPirypauitobicraTuuHoi PCA, BU3HAUMTH yMOBHU PYyXy IlepefaBaya i mpuiimaya, mo
3a0e31e4yloTh HallKpaluil piBeHb cesleKlii 00’eKTiB, Ta TpaeKTOPii, 30aTHI 3a6€31eYnTH [IOCTIHY PO3LiNbHY
3/1aTHICTb, PO3POOUTH METOJ, KOMIIEHCAllii TPAaEKTOPHUX HeCTabiIbHOCTEN NepejaBaya Ta IpuiiMaya - 10 B LiJIoMy
MoOyKe 6yTU BUKOPUCTaHe IJIs MiIBULIEHHS IKOCTi PafiioJIoKaliliHuX 306paskeHb Ta e(heKTUBHOCTI po60oTH

6icratnynux PCA kaprorpadyBaHHS 3€MHOI [I0BEPXHi.

2. Object of the research is bistatic SAR systems for aviation-space earth remote sensing. Aim of the dissertation is
increasing of bistatic SAR work performance at the expense of optimization of mutual space geometry location and
movement of transmitter and receiver relative to investigated region. Investigation methods are the theory of
probability and mathematical statistics methods; the optimal space-time signal processing methods; the space-
frequency method for analysis and synthesis of earth remote sensing systems; the method of computer statistical
modeling of the data processing and optimization problems solution. Scientific novelty of the achieved results: 1)
The optimal movement conditions of the bistatic SAR platforms which provide the best selection quality are
determined and justified and the bistatic system transmitter and receiver trajectories which provide constant
value of resolution are determined for the first time. 2) The modified synthetic aperture antenna method in
common with bistatic system spatial configuration selection is used for the first time for increasing imaging quality
of investigated surface. 3) The space-frequency method got further development with reference to influence of
mutual geometry and transmitter and receiver motion trajectories on the system ambiguity function and
resolution, and space-frequency geometry optimization problem of the bistatic system is justified for purpose of
increase of the imaging quality. 4) The technology for determination of the boundary deviation parameters of
trajectories of the bistatic system platforms which satisfy to an allowable level of the degradation of the phase
function and ambiguity function is developed, and the structure of the trajectory instabilities compensation system
for transmitter and receiver of the bistatic SAR is developed. Results application type - applied-research. The
research results allow investigating selective properties depending on tracks and geometry of the transmitter and
receiver of the bistatic SAR, optimizing bistatic SAR spatial configuration, determining transmitter and receiver
moving conditions which provide the best objects selection level and tracks which provide constant resolution,
developing the trajectory instabilities compensation method of the transmitter and receiver — which integrally may
be use for increasing quality of radiolocation images and working effectiveness of the bistatic SAR.
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